MUHHUCTEPCTBO HAYKHW 1 BBICHIET'O OBPA3OBAHUA
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(DenepanbHOe rocyrapcTBeHHOE O10KeTHOE 00pa3oBaTe/ibHOe yUpexaeHne
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PABOYAS ITPOTPAMMA JUCHUTIJIMHBI (MO Y JIST)

ITPAKTHKYM HA 3BM

Hanpagnenue noAroToBky (CrelHaibHOCTB)
01.03.02 IlpuknanHas MmaTeMaTHKa U MHDOpPMaTHKa

HanpasieHHOCTD (podusib/crieninani3anus) nporpamMmmel
Bonblxe 0 OTKPBITHIC JAHHBIE

YposeHb Bbiciiero obpasoBanus - bakanaBpuaT

dopma 00yuenust
oYHast

Uneruryr/pakyasrer  MHCTHTYT €CTECTBO3HAHHS M CTAHAAPTU3ALMH

Kadenpa [TpuKIaHO# MaTeMaTUKHK 1 HYOPMATHKH
Kypc 1,2,3
Cemectp 1,2,3,5,6

Marunuroropck

2021 roa




PaGouast mporpamma coctaiena Ha ocHoBe PI'OC BO no HanpaBiaeHHIO MOArOTOBKH
01.03.02 Tlpuxnanuas martematuka U uHbopmatHka (ypoBeHb OakanaBpuara) (NpuKas
Muno6puayku Poccun o1 10.01.2018 r. Ne 9)

PaGouasi nmporpamMma paccMoTpeHa H onoOpeHa Ha 3acenaHuu kadenpe! IlpukiaaHoii
MaTeMaTHKH U UH(POPMATHKH

09.02.2021, mpotokosn Ne 8 /@
3aB. kadeapoi = 10.A.U3BekoB

PaGouast nporpamma ogo6pena metoauyeckoit komuccueit UE
04.03.2021 r. nporokos Ne 7

Ipencenarens A2 1.10. Mesun

PaGouas nporpamma cocraBneHa: -
noueHT kadeapel [IMul, kan. nen. Hayk M JI.C. Pa3anosa
/) 14

Penensenr:

KaHAMAaT PU3MKO-MaTeMaTHUECKHX Hayk, foueHT kadeaps BTull ®I'EOY BO «MI'TY

um. 1. Hocosa» VW A.C. daiinmTein




Jluer akTyanusaumu nporpamMmer

IIporpamma nepecmotpena, oGeyxnena u onoGpena as peanusauu B 2021- 2022 yue6HOM
roxy Ha 3acenanuu kadenps! [Ipuknanuoit MaTemMaTuky u HH(OpMaTHKH

I[Tpotokom ot __ 12, r. Ne3
3aB. kadeapoii 10.A.13Bekos

Iporpamma nepecmotpena, o6eyxkaena u onoGpena /s peamusaniu B 2020 - 2021 yueGHoM
rony Ha sacenanuu kapenps ITpuknannoii Matematrky u HHGOPMATHKH

ITpoTokon ot 2022r. Ne 1
3aB. kadexpoit 10.A . M3BekoB

Iporpamma nepecmotpena, o6eyskaena u onoGpeHa as peamusanun B 2021 - 2022 yueGHoM
rony Ha 3acefanuy Kadeaps IIpuknaaHol MaTeMaTHK H HEbOPMATHKH

- [Tpotokomor 2023r. Ne
3aB. kadeapoit 10.A.H3Bekos

Iporpamma nepecmotpena, o6eysknena u onoGpeHa 11s peanuzariu B 2022 - 2023 yueGHom
roxy Ha 3acefanuu kadenps! [IpukiaanHoit MaTeMaTHKH | HHDOPMATHKU

[Tpotokom ot 2024r. No
3aB. kadepoii 10.A.U3Bekon

IIporpamma mepecmotpena, obeyskaena u onoGpena s peanusamuy B 2023 - 2024 yuebHOM
rozxy Ha 3acenanuu kadenps! [Ipukiannoii MaTeMaTHKyH u HHPOPMATHKU

[Mpotokom ot 20 r. Ne
3aB. kadenpoit 10.A.U3BekoB




1 Iles1u ocBOEHUSI IMCHUTLTHHBI (MOLYJIs1)

enstmu ocBoeHus ucuuIuIMHEbI (Monyiis) «lIpaktukym Ha OBM» sBisroTCs:

- 3HaHMs CTYJEHTaMU MaTeMaThdeckoro odecrneueHus DBM, OCHOBHBIX alropuTMOB
UH(POPMATUKHU, CIOCOOBI PEIICHUs Pa3IMYHbIX 33/1a4 CpeicTBaMu pukiaanoro 10

- yYMEHUE MPHUMEHATh CTAaHAAPTHBIE MAaTEeMaTH4YEeCKUE METOJIbl U MaTeMaTHYecKoe
obecnieuenre DBM Ju1s pelieHus pa3anuHbIX 3a4a4;

— (QopMmupoBaHHE Yy CTYAEHTOB HaBBIKOB CO3HATEJIBHOTO U  PALMOHAIBHOTO
ucnonb3oBanus DBM B cBoell mocneayroeii mpodecCHoHaIbHON 1A TEIbHOCTH.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30oBaTe/IbHOI MporpaMMal

Hucuunnuua Ilpaktukym Ha OBM BXoauT B 00s3aTelibyl0 4acTh y4eOHOTO ILIaHa
00pa3oBaTeNbHOI TPOrPaMMBI.

Jnst  w3ydeHus  JIUCHMIUIMHBI ~ HEOOXOoAuMbl  3HaHWS  (YMEHHWs,  BJIAJICHUSA),
c(hOpMHUPOBAHHBIE B Pe3yJIbTATE U3yUEHUS TUCIUILINH/ PAKTUK:

Hucuumnuna «[Ipaktukym Ha DBM» sBIsSeTCS TOTMYECKUM MPOJIOJLDKEHHEM KYpPCOB
«ApXUTEKTypa KOMIBIOTEPOB», «CHUCTEMHOE MPOrpaMMHOE OOECcleueHue» | Hu3ydaercs
napajuiebHO ¢ aucuuIinHon «HpopmaTikay, 4To o0ecrieurnBaeT ycnemHoe GopMUpPOBaHHE
yka3zaHHbIX B ®I'OC KoMmeTeHIIHHA.

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYECHUHN AAHHON AUCLHUILUIMHBI OyayT
HEOOXOIUMBI JIJISl U3YYCHHUSI JUCIIUILTIH/TIPAKTHK:

O6pabotka napopmaiuu Ha 9BM

Teopust A36IKOB IPOrpaMMHUPOBAHUS

ba3p1 manabBIX

OnepalinoHHbIE CUCTEMBI

PazpaboTka nHTEpHET MPUITOKEHU

YucneHHble METOAEI

3 Komnerenuun ody4aromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00yUeHust

B pesynbprate ocBoeHus quctumiinHel (Moayns) «lIpaktukym Ha DBM» oOyuarommuiics
JIOJDKEH 0071a/1aTh CIISAYIOUIMMU KOMITETEHIIUAMU:

KO,Z[ HHAUKATOpa I/IH,I[I/IKaTop JOCTHIXKCHHA KOMIICTCHIIMH

OIIK-2 Cnoco0OeH HCIoJIb30BaTh U aalnTUupoOBaTh CYICCTBYIOMIUC MATECMATUICCKHUEC METOAbI U
CUCTCMEI ITPOrpaMMHUPOBAHUA [JIA pa3pa60TI<I/1 U pcajin3aliui aJITOPUTMOB PCHICHUS
MMPUKJIAAHBIX 3a1a4

OIlK-2.1 [Ipon3BoaUT Hay4YHBIE UCCIEA0BAHUS Ul COBEPILIEHCTBOBAHMS U
peanu3ay HOBBIX MaTEMAaTHUYECKUX METOJIOB PELICHUs PUKIIaIHBIX
3a1a4

OIIK-2.2 OneHuBaeT pe3ynbTaThl HOBBIX HAyYHBIX pa3pabO0TOK MO COBOKYITHOCTH
METOJI0JIOTUYECKUX MPU3HAKOB I BEIOOPA ONTUMAaJIbHBIX PeIIeHUi
MPUKJIAIHBIX 3a/1a4

OIIK-2.3 Cucrtematusupyert U 00001aeT ONBIT It 000CHOBaHMS BbIOOpa
OINTHUMAJIBHOTO DCIICHNUA NMDUKIAIHDBIX 347149

OIIK-5: CriocoGen pa3pabaTpiBaTh alTOPUTMBI M KOMITBIOTEPHBIE TIPOTPAMMBI, TPUTOTHBIC JJIS
IIDAKTUYECCKOTO TIDUMEHCHU S

OIIK-5.1 [IpumeHsieT OCHOBHBIE AITOPUTMBI K PEIICHHIO MPUKIAJAHBIX TPOrPAMM




OIIK-5.2 Hcnonb3yeTr cucTeMbl MPOrpaMMHUPOBAHUS ISl Pa3paboOTKH
KOMIIBIOTEDHBIX ITDOI'DAMM

OIIK-5.2 Pa3zpabarpiBaeT KOMITBIOTEPHBIC TPOTPAMMBI, IIPUTOTHBIE JJIS
IIDAKTUYECKOrO MDUMEHEHHUS

4. CTpyKTYpa, 00bEM U cojiep:KaHue TUCIUILINHBI (MOIYJIs)
OO0mmas TpyJA0€MKOCTh JUCIUIUIMHBI cOCTaBisieT 15 3adueTHbix equHull 540 akana. 4acoB, B TOM

qyuce:

— KOHTaKTHas pabora — 246,5 akan. 4acosB:
— ayauTopHas — 246 akaj. 4acoB;

— BHeaynutopHas — 0,5 akaj. yacoB

— caMocTosiTenbHast pabora — 293,5 akan. 4acos;

d)opMa aTTCCTalluu - 3a4CT

AynutopHast ) =
o | vonraxTHAs pabora E 3 dopma TeKyIIEero
= B
= o )31 KOHTPOJIS
Paznen/ tema 3 (B axaz. Hacax) g A . P Kon
S g © | caMOCTOATENBbHON | YCIIeBAEMOCTH U
JTACIUTUTAHBI 5 E s . | xomneTeHuMu
@) 2 5 paboThI MIPOMEKYTOUHOM
Tex. mab. | mpakT. z aTTeCTalUu
3aH. 3aH. | QO &
1. TIporpammupoBaHue B cpefe
Turbo Delphi
1.1 OcHOBHI BH3yadbHOTO
MpOrpaMMHUPOBAHHS: Uzyyenue
gxcnpmu K(I))HCT KTOopa | J'II/ITCYILT bI Ipoepia
p PYKTOP PATYPBL. BBITIOJTHEHHS OIIK-2.1
KOJIa, [a”enb 821 16 Brinonnenue
11a00paTOPHBIX OIlK-5.1
UHCTPYMEHTOB,  IaclopT 71a00paTOPHBIX AGoT
00BEKTOB, peakmus Ha pabot p
COOBITHS
1.2 PaGora ¢ OCHOBHBIMH
KOMITOHEHTaMU: Form,
Label, Edit, Image, Button.
OcHOBHBIE CBOJCTBa,
N Nzyuenue
HacTpoiika. BriBox Tekcra [Iposepka
N JIATEPaTypHL.
1 m300paxeHuit Ha popmy.| 1 BBITIOJTHEHUSI OIIK-2.2
14/101 28 Brimonuenne
IIporpammupoBanne B 11a00paTOPHBIX OIlK-5.1
71a60paTOpHBIX
pexuMe Koia: CTPYKTypa aGor pabor
IporpaMMsbl, OHOIHOTEKa P
KJIacCOB, CO3JIaHue,
00BEKTOB, HacJeAOBaHUE,
n3oMophusm
1.3 IIporpammupoBanue B Nzyuenue
pexuMe Koma: CTPYKTypa JIOTIOJTHUTENBHOM ITpoBepka
IporpaMMsbl, OHOIHOTEKa 14/101 279 JIUTEPATYPBHI. BBINOJIHEHHS OIIK-2.3
KJIac-COB, CO37aHHE, ' BeimonHenne 11a00paTOPHBIX OIIK 5.2
00BEKTOB, HacJeAOBaHUE, 71a00paTOPHBIX pabor
u3oMophuzm pabot
14 BuzyanbHoe
Nzydenne
MpOrpaMMHUPOBAHHUE: [IpoBepka
JIUTEPaTyphIL.
ucropus, 0COOEHHOCTH, BBITTOJTHEHUS OIlK-2.2
2 1021 3 Brmonnenne
[PUMEHEHHUE AJIS PELICHUs J1a60PaTOPHBIX OIIK-5.2
1a60paTOPHBIX
MaTeMaTHYECKHX  3ajad. pabor
. pabot
I'paduka B Delphi




Uroro no paspeny 46/241 74,9
2.  TIporpamMmupoBaHHEe  Ha
s3bike C++
2.1 1Pabora B cpexne W3zyyenue i
Visual C: CO3JaHue JINTEPaTypBhI. POBepKa OIlK-2.2
MPOEKTA, TEKCTOBBIM 10 3 Brinonnenue B?HOHHeHHH OIIK-5.2
penakrop, OTJIaJIKA, J1aGOPATOPHBIX A 0P36TOPHBIX
KOMIWJISILMS, — HAacTpoiika pabor pabot
H3yueHHe yueOHOU
JIUTEPATYPHI
2.2 Bo3moskHOCTH IMouck
BH3YaJIbHOTO 1331 3 JIOTIOJTHUTENIbHON CemuHapckoe OIIK-2.2
MPOTPaMMHUPOBAHUS B HHPOPMAIIH 3aHSATHE OIIK-5.2
Visual C. I'paduxa IToxroroska
Mpe3eHTANN 0
3a/1aHHOM TeMe
2.3 30cHOBBI Nzyuenue T
nporpamMmupoBanusi Ha C: JIATEPaTypHL. posepia OIK-2.1
CTpYKTypa TpOTPaMMEL | 16/51 4 Brimonanenue BIéIl'IOJ'IHeHI/I}I OHK-SI 2’
TUMBl  JaHHBIX,  BBOI- 7Ta00paTOPHBIX ﬂa OPag()pHHX '
BBIBOJ, JIMHEWTHIE IMIPO- pabot pabor
2.4  Omepatopbl  sI3bIKa:
BETBJICHHE, IUKJIBL. Nzyuenue Tposepka
CTpyKTypHBIE THIIBI JIATEPaTypHL.
JTAaHHBIX: MacCHBBI, CTOPKH, 15/51 3 Brinonnenune BBITIOTHCHHA OLIK-2.2
11a00paTOPHBIX OIIK-5.1
CTYKTYPBI. AnpecHble 7Ta00paTOPHBIX aGor
nepeMeHHsle. Pabora ¢ pabot p
(aitnamu, QyHKIUH.
W3yuenue
JIOTIOTHUATEILHOM Tposepka
A —— BBITIOJTHEHHS
2.5 Pemenue npuUKIagHbIX : 11a00PaTOPHBIX OIIK-2.2,
21/131 6,9 BBINOJIHEHHE
3amad cpencrteamu C pabor. OIIK-5.3
nmabopaTopHBIX COMHHADCKOE
paboT. MOAroTOBKA SaHH’II‘)I/Ie
MpEe3eHTaLNI
HWroro no pazneny 7512611 19,9
HWroro 3a cemectp 85/281 22,9 3au€T
3. Maremarnyeckuii  maker
Maple
N3ydenne
JIUTEPATYPHI. Iposepxa
Brinonnenue B?HOHHQHWI 29
3.1 Pemenue 3amau B 71a00PaTOPHBIX OIIK-2.2,
nakere Maple 36/111 3 Ha6(§:‘6T;pHHX pabor. OIIK-5.3
HO}IFOTO;SKa CemuHapckue
3 MPEe3eHTALNI SaRATHA
Nzyuenue
JIATEPaTypHL. Tposepka
Brinmonuenne BBITOJHCHHA 29
3.2 Tpajpuka B makere 11a00paTOPHBIX OIlK-2.2,
Maple 36/111 36,9 na6oppaa6T00TpHLIx pabor. OIK-5.3
HOILFOTOi%Ka CemuHapckue
Mpe3eHTalnui ST
Uroro no pazaeny 72/221 71,9
Uroro 3a cemectp 72/221 71,9 3a4éT

4, Pemenue 3ama4 JIMHEHHOH

anreOpsl Ha [lutoHe




Nzyuenue

4.1 Peanu3zauus anropurMa JIUTEPaTyphI Iposepia
) 1 P PaTypEL. BBINOJIHEHUS OIIK-2.2,
BBIYHCIICHHUS panra 9 18 BeinosnHeHne
71ab0opPaTOPHBIX OIIK-5.3
Matpupl MeTonoM [aycca 71a00paTOPHBIX
pabor
pabot
syierue [IpoBepka
4.2 IMoctpoenue JIATEPaTypHL. POBEh OIIK-2.2
BBITIOJTHEHHUS
UHTEPIOJIAIIMOHHOIO 8 18 Beinonnenue OIIK-5.2
11ab0paTOPHBIX
MHoOrouseHa Jlarpamxa 71a00paTOPHBIX
pabor
pabot
4.3 Buzyanuzanus Usyuenue IIpoBepka
JIATEPaTyphIL.
JICTICHUsI  CTOJIOMKOM B BBITIOJTHEHHUS OIIK-2.2,
. 9 18 BeinosHeHne
MPOM3BOJIBHOW  CHUCTEMe 11ab0paTOPHBIX OIIK-5.3
1abopaTopHBIX
CUHCTICHUS pabot
pabot
Nzyuenue
JIOTIOTHUTEIHHON [IpoBepka
4.4 YMHOXKEHHUE 10 179 JIUTEPATYPBHI. BBINOJIHEHHS OIIK-2.2,
MHOTOYJICHOB B KOJblie Z2 ' BeinonHenue 11a00pPaTOPHBIX OIIK-5.3
7Tab0paTOPHBIX pabot
pabot
HWroro no pazneny 36 71,9
Hroro 3a cemectp 36 71,9 3a4éT
5. Be6 mporpamMmmuppoBaHue Ha
IIuToHe
Usysenue [IpoBepka
5.1 Peanuzanusi cueTyMKa JIUTEPaTypBhl,
N BBITOJTHEHUS OIIK-2.2,
KONMYECTBA  MOCEUIEHHH 11 12 BBINOJIHCHNE N
. . naboparopHoi OIIK-53
caiita nabopaTopHOi
paboTsr
paboTs
Nzyuenue posepka
5.2 TIpocMOTp W TIOUCK B MHTCPATYPBI, BLIrrl)oanHI/I;I OIK-2.2
' P P 11 12 BBINOJIHEHNE N OIIK-5.2
TEKCTOBBIX (painax . naboparopHon
nabopaTopHO
paboTsr
paboTsI
Nzyuenue
epesa 5 piny (o 12 139 | wmomemne | Lpovepa | ONK22
Aieb PHHYy ' . BBIIIOJIHEHUS JI/p OIIK-5.3
1yOuHY) nabopaTopHO
paboThI
HWroro no pazaeny 34 37,9
HWroro 3a cemectp 34 37,9 3au€r
Uroro no aucnuminuze 246172 2935 3a4eT

)4




5 O0pa3oBarte/ibHbIE TEXHOJIOTHH

O06pazoBarenbHble 1 HHPOPMAITMOHHBIE TEXHOJIOTUU

B xozne n3ydeHus AUCHUILUIMHBI UCIONB3YIOTCS 00pa3oBaTeabHble U HH()OpMAIIMOHHbIE
TEXHOJIOTUH:

1. TpaguuMOHHbIE TEXHOJIOIMU OOydeHUs, MpeAIoaraplye neperadyy nHpopmMaluu B
roTOBOM BHUZE, (popMupoBaHMe y4eOHBIX yMEHUH 10 o00pa3iy: nabopaTopHble pPaOOTHI,
CEMMHapBI.

Vcnonp30Banue TpaguIIMOHHBIX TEXHOJIOTHIA 00€CTIeYMBAET OPHUEHTUPOBAHUE CTY/IEHTA
B MIOTOKE MH(OPMALUH, CBI3aHHON C PAa3IMYHBIMU MOAXOJAMH K OIPEEIEHUIO CYIIHOCTH, CO-
JiepKaHus, METOJIOB, ()OPM pa3BUTHUS U CAMOPA3BUTHUS JIMYHOCTH; CaMOOIIPE/IETICHNE B BEIOOpE
ONTUMAJILHOTO MYTH U CHOCOOOB JIMYHOCTHO-IPOPECCUOHATIBHOIO PAa3BUTHS; CUCTEMATU3ALIUIO
3HAHUH, IOJNYYEHHBIX CTYACHTAMH B IIPOIECCEe AyJUTOPHOH M CaMOCTOSATENBHOW pabOTHI.
JlaGopaTopHble 3aHATUS OO0ECNEeYMBAIOT pPa3BUTHE U 3aKpeIJIeHWE YMEHUM M HaBBIKOB
OTpeneNieHus] IeJed M 3ajJad CcaMOpa3BUTHS, a TakKe MPUHATUS Hambosee 3((HEeKTUBHBIX
pELICHUH 110 UX peannu3aluu.

2.  VudopmMannoHHO-KOMMYHUKALIMOHHBIE  0Opa3oBaTelbHbIE  TEXHOJIOTHH  —
opraxu3zaiys 00pa3oBaTeIbHOIO MPOLecca, OCHOBAHHAS HA NPUMEHEHUH CHEeLMaTU3MPOBAHHBIX
IPOTPAMMBIX CPEJl U TEXHUYECKHUX CPEJCTB PA0OTHI C HHPOPMAIUEH.

JIaGopaTopHble 3aHATHS MPOBOAATCA B KOMIIBIOTEPHBIX KJaccaX BBIYHUCIUTEIBHOTO
uentpa ®I'bOY BO «MI'TY ». B xoze npoBeaeHus ISKIIMOHHBIX 3aHATHH MPEIyCMaTPUBACTCS:

— HCHOJb30BAHUE 3JEKTPOHHOIO JEMOHCTPALMOHHOIO MaTepuaja [0 TeMaM,
TPeOYIOMIMM HJUTIOCTPALMK PabOThI MporpaMMHbIX mpoaykroB: MS Word, MS Excel, MS
PowerPoint.

- B X0/ie IPOBEJICHUS JabOpaToOpHbIe paboT MpeaycMaTpUBAETCsl UCIOIb30BAaHUE CPEJIbI
nporpammupoBanus PASCAL ABC, TurboDelphi, MS Visual C, marematudeckoro makera
MAPLE nipu BEINIOTHEHUH UHAUBUIYaJIbHBIX 3aJaHUMH.

- CTI0JIb30BaHKe oOpazoBarenbHoro noprana PI'bOY BO «MI'TY» .

3.MaTepakTuBHbIe (HOPMBI O0yUEHHUsI, TPEIIOIAraloIie OpraHnu3anuo 00ydeHHUsT Kak
IIPOAYKTUBHON TBOPYECKOM EATEIBHOCTH B PEKUME B3aUMOJIEHCTBUS CTYACHTOB IPYT C IPyTrOM
U C TIperno/iaBaTesieM

Vcnonb3oBaHne HMHTEPAKTUBHBIX  OOpa30BaTENbHBIX TEXHOJOTMH  CHOCOOCTBYET
MOBBILIE-HUIO UHTEPECA U MOTHBALIMH YUalllUXCsl, aKTUBU3ALMU MBICITUTENbHOMN 1€AT€IbHOCTH U
TBOPYECKOI0 IOTEHIMaja CTYIEHTOB, jAenaeT Oojee 3((EKTUBHBIM YCBOEHHE Marepuana,
M03BOJIIET UHIMBUyaIM3UPOBATh O0yYEHHE U BBECTU SKCTPEHHYIO KOPPEKIIMIO 3HAHUH.

B pamkxax mucumrmummeel «lIpaktukym Ha OBM» mnpenycmaTtpuBaercs /2 yaca
ayJIUTOPHBIX 3aHATUI (71a00paTOPHBIX paboT), MPOBOAUMBIX B CEMUHapa-AUCKycCUHU, Oeceapl,
MEXTPYIIIOBOTO AUAJIOTA.

4. ITpobneMHasi TEXHOJIOTUS 00yUEeHHUSI

Metoauka, npennaraeMas Juis uzydenus kypca «lIpakrukym Ha OBM» opueHTHpoBaHa
Ha JabopaTtopHble pabOThl TOUCKOBO-HCCIEAOBATEIbCKOTO THUIA, CEMHUHApbl MPOOIEMHO-
UH(POPMALIMOHHOTO XapaKTepa U MOArO0TOBKY MTPE3eHTAIUH.

JlaGopaTopHbIe pabOTHI TOMCKOBO-HUCCIIEA0BATEIHCKOTO THITA

OOmeH mHpopManuel, TOJYYEHHOM CTYy€HTaMM B XOJ€ CAMOCTOSITEIBHOIO MOMCKa U
HCCJIEIOBaHMSI 1O IIOCTAaBJIEHHOW mpoOjemMe, PEKOMEHAYEeTCsl OpraHu30BaTh B paMKax
nabopaTopHbIX paboT. LleHHOCTh 1aHHON (OPMBI 3aHATHI B TOM, YTO B MpOLIECCe OOCYXKAECHUSI
MOYKHO BbI-CKa3aTh COOCTBEHHOE MHEHHE U NOMBITAThCS I0KA3aTh €r0 IPABUIBHOCTD.

IIpu wu3yuenunm pucuuruinebl «lIpaktukym Ha OBM» nang  kaxzgoro paszaena
IIPEIaraeTcs epedeHb BOIPOCOB ISl CAMOKOHTPOJIS. BO3MOXHBI TpU BapuaHTa



UCIIOJIb30BAHUS JITAHHBIX BOIPOCOB NPU HM3YYCHUH TEOPETHYSCKOrO MaTepuaia: JMOO s
KOHTPOJIS IMOJYYCHHBIX CTYACHTAMH 3HAHMH 0 OKOHYAaHMM W3y4eHHs pasjeia, 0o Juis
00CYX/IeHUS KaXKI0TO BOIPOCa Kak MUHHU-TIPOOJIEMBI B X0/I€ 1a00paTopHOii paboThl, MO0 TO U
JIpyroe B  ONpeACIeHHOM coderaHud. Jlomyckaercss WHas IOCTAHOBKAa  BOIPOCOB
IperoaBaTeeM, a caMOCTOATeNbHAs (POPMYITHPOBKA CTYAECHTAMH BOIIPOCOB IS OOCYKACHHS
IpY BBIOJHEHUN J1a0OpaTOpPHO pabOThl TOJNBKO HpHUBETCTBYeTCs. JlabopaTopHbie paOoThI
MIOMCKOBO-UCCIIEIOBATEILCKOTO THIA HE TOJBKO CHOCOOCTBYET YIIyOJIeHHOW NpopaboTke
TEOPETUYECKOT0 MaTepualia MpeMeTa Ha MPOTSHKEHHH BCEro U3y4eHHs Kypca, HO M Pa3BHBAIOT
TBOPYECKYIO CaMOCTOSTEIBHOCTh CTYACHTOB, CIIOCOOHOCTh K OOOOLICHUSM, YKpEIUIis HX
UHTEpEC K UCCIICOBAHUSIM, COJICUCTBYS BRIPAOOTKE MPAKTUUCCKUX HABBIKOB PaOOTHI.

[Mpenmonaraercss moarotoBka mpe3eHtanuid mno teme «['paduxa B makere Mapley,
«['paduxa B Delphi» u gp. ¢ mocnenyomnm BEICTYIUICHHEM Ha 3aHSTHSIX.

6 YueOHO-MeTOIMYECKOE 0O0ecredeHue CAMOCTOSITeIbHOI padoThl 00y4arouXCcsl
[IpencraBneno B npuioxxenuu 1.

7 OueHoYHbIe CPeICTBA IJIf IPOBEIeHUs MPOMEKYTOUYHOM aTTecTauuu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE O0ecnevyeHue TUCIUIIUHbI (MO1YJIs1)

a) OcHoBHas1 IMTEpaTypa:

a)OcHOBHas MTEepaTypa:

1. 'nunenko, U. I'. TexHonoruu U MeTo/1bl MPOrpaMMHUPOBaHU | yueOHOe mocodue s
npu-kinaaHoro Oakanaspuara / U. T'. T'nunenko, ®@. @. IMaenos, /1. 10. ®enopoB. — Mockaa :
NznarensctBo FOpaiit, 2019. — 235 c. — (bakanasp. Ilpuknannoii kype). — ISBN 978-5-534-
02816-4. — Tekcr : osnekrpounsii // DBC IOpaiit [caiit]. — URL: https://biblio-
online.ru/bcode/433611.

2. I'aBpunoB, M. B. Undopmarnka u MHPOPMALMOHHBIE TEXHOJOTHUH : YUYEOHHK JUIS
npukiaaHoro 6akanaspuara / M. B. I'aBpuios, B. A. KiiumoB. — 4-¢ u3s., nepepa0. u jomn. —
Mocksa : M3marensctBo HOpaiit, 2019. — 383 c¢. — (bakanasp. [Ipuxmagnoit kypc). — ISBN
978-5-534-00814-2. — Tekcr : oaekrponnsiit // DBC IOpaiit [caiit]. — URL:
https://www.biblio-online.ru/bcode/431772

0) JlonostHuTEIbHAS JIUTEPATYpA:

JlomoHUTETbHASI TUTEPATYpA:

1. Hooxwusios, O. I1. Mudopmatrka : yueOHUK a5 npukiiaanoro 6akanaspuara / O. I1.
HoBo-xumnoB. — 3-e u3z., nepepad. u ngon. — Mocksa : M3narensctBo FOpaiit, 2017. — 619 c.
— (bakanagp. INpuknagHoit kypc). — ISBN 978-5-9916-4365-8. — TekcT : anekTpoHHbIH //
3BC lOpaiir [caiit]. — URL: https://www.biblio-online.ru/bcode/406583.

2. MareMatudeckoe MOJICIIMPOBaHUE B ecTecTBO3HaHWHU [Tekcr] @ ydeOHOe mocobue
C.U.Kaguenko, JI.C.PszanoBa, O.A.Topmmua; MITY. — Marnutoropck. 2019. - 61 c. -
bubauorp.: ¢. 61 - ISBN 978-5-9967-1636-4. (5 7k3.)

3. Ilaker anamutuueckux BbuucieHuit MAPLE [Tekcr] : yueOHoe mocoOue /
JI.C.PsizanoBa; MI'TY. — Marauroropck. 2019. - 54 ¢. - bubmuorp.: c. 54 - ISBN 978-5-9967-
1592-3. (5 3k3.)

4. MaremaTtndeckue oCHOBBI MHpoOpMaTuku [Tekcr] : yueOHOoe mocodue [ By30B]. -
Maruu-roropcek : [U3natensctBo MI'TVY], 2016. - 234 c. - bubnuorp.: ¢. 231-234. - ISBN 978-5-
9967-0781-2. (100 5k3.)

5. Undopmaruka. bazoBwiii kypc [Tekcr] : yueOHoe mocobue [misi OakanaBpoB H
cnenuanu-ctoB] / moxa pea. C. B. CumonoBuua. - 3-¢ usf. - M. ; CII6. u ap. : ITurep,



2012. - 637 c. : ni., cxemsl, Ta0i. - (YueOHUK 11t By30B ;| CTaHAapT TPEThEro MOKOJICHUS ). -
ISBN 978-5-459-00439-7. (2005k3)

6. Cramyk, I1. B. Ilpuknagnoe nmporpammuoe obecrieuenne OBM ¢ OTKPBITHIM KOJIOM Ha
0a3e onepanroHHo maardopmel LinuX [DmexkTporHbIi pecypce] : maboparophsiii mpaktukym / I1.
B. Cramyk ; MI'TVY. - Marauroropck : MI'TY, 2016. - 1 snektpos. ont. auck (CD-ROM). —
Pexum JOCTyMa:
https://magtu.informsystema.ru/uploader/fileUpload?name=2728.pdf&show=dcatalogues/1/1132
109/2728.pdf&view=true. - MakpooOBEKT.

B) MeTonuyeckue ykazaHusi:

Meroauudeckue ykazaHus:

1 3umun, B. I1. Undopmaruka. JlabopaTopHsiii npaktukyMm B 2 4. Yacth 1 : yyeOHOE
noco6wue s By30B / B. I1. 3umun. — 2-¢ u3j., ucnp. u gon. — Mocksa : M3na-tensctBo FOpaiir,
2019. — 124 c¢. — (YuuBepcutersl Poccun). — ISBN 978-5-534-11588-8. — Tekcr :
anextpouubii // DBC IOpaiir [caiit]. — URL: https://www.biblio-online.ru/bcode/445685

2 ITaxomoB, A. H. Mynbrunnukanus [Tekct] : yue6.-MeToll. mocobue K 3aHSI-TUAM T10
kommbioTepHOil rpaduke / A. H. [laxomos, H. M. MemepsikoBa. - Maruuro-ropck : [M3a-Bo
Mal'V], 2011. - bubauorp.: c. 87-88. KonnyecTBo 5K3eMILISIPOB — 5

3 UHpopMaIoHHbIe CUCTEMBbI U TEXHOJIOTUH [DNEKTPOHHBIN pecypc] : mpaktu-kym / I
H. YycaButuna, B. H. Makamosa, A. H. Crapkos, JI. ®@. I'anuesa ; MI'TY. - Marauroropck :
MI'TY, 2015. - 1  omekrpon. onr. guck (CD-ROM). - Pexum jgocryna:
https://magtu.informsystema.ru/uploader/fileUpload?name=1417.pdf&show=dcatalogues/1/1123
932/1417 .pdf&view=true. - MakpooObekT.\

4 JlorynoBa O. C. COopuuk 3agaHuii 10 HHPOPMATHKE Ui MPOTPAMMUCTOB
[DnexTponnsiii pecype] / O. C. Jlorynosa, E. A. Unbuna, 0. b. KyxTa ; MI'TVY. - Mar-uutoropck
: MITY, 2011. - 1 onekrpon. ont. guck (CD-ROM). - Pexum gocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=1246.pdf&show=dcatalogues/1/1123
424/1246.pdf&view=true. - MakpooOBEKT.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypceni:

IIporpammHoe o0ecnneuenne

Haunmenosanue 110 Ne noroBopa CpoK nericTBUA JIUIEH3UU
MS Windows 7
Professional (st J1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Off_lce 2007 Ne 135 o1 17.09.2007 0eccpouHo
Professional
7Zip cB0OOAHO pacrpocTpansemoe 110 OCCCPOUHO
Anaconda Python cB0001HO pacmnpoctpansemoe [10 0eccpouHO
Maple 14 Classroom | 193 11 o1 11.04.2011 Geccpouno
License
NotePad++ cB000JIHO pacnpoctpansemoe [10 0ECCPOYHO
Borland Turbo Delphi ~ [Ne112301 ot 23.11.2005 OeccpouHo

ArtiosCAD 3D K-47-14 o1 14.07.2014 0ECCPOYHO




MS Visual Studio

2013 J1-1227-18 ot 08.10.2018 11.10.2021
Professional (s

KJjiacca)

Adobe Reader CcBOOOIHO 0eccpouHO
ABC Pascal cBOOOIHO 0EeCCPOYHO
Far Manager cBOOOTHO 0eccpoyHO

IIpodeccuonanbHbie 6a3bl JTaHHBIX H HH(POPMAIHOHHBIE CIPABOYHbIE CHCTEMbI
Hassanue xypca CchlIKa

OnekTpoHHas 0aza TEPUOAMYECKUX HU3JAHUIN
East View Information Services, OO0 «MMBHC»»
HanmonansHast nH(pOpMaIMOHHO-
aHayMTHYecKas cuctema — Poccuiickuii manexc|URL: https://elibrary.ru/project_risc.asp
Hayuynoro nuruposanus (PUHII)
ITouckosas cucrema Akanemust Google (Google
Scholar)
Wudpopmanmonnas cucrema - EanHoe OKHO
JIOCTYIA K MH(POPMAIMOHHEIM PeCypcam

https://dlib.eastview.com/

URL.: https://scholar.google.ru/

URL: http://window.edu.ru/

Poccuiickass T'ocymapcTBeHHass OuOnmMoTeKa.

https://www.rsl.ru/ru/4readers/catalogues/
Karanoru

DnexTpoHHbIe pecypchl Oubmuorexku MI'TY um.

I 1. Hocopa http://magtu.ru:8085/marcweb2/Default.asp

yHI/IBepCI/ITeTCKa}I I/IH(I)OpMaLII/IOHHaSI cucreMma

POCCUS https://uisrussia.msu.ru

MexayHapoaHas HAayKOMETpUUECKas
pebepaTrBHas M MOIHOTEKCTOBas Oasa manubIx [http://webofscience.com
Hayunblx m3gaauii «Web of sciencey

MexnyHaponHas pedeparuBHas u
MOJIHOTEKCTOBas ~ chpaBoyHas Oasa jganubix|http://scopus.com
HaY4YHBIX M3JaHUH «SCOPUS)»

MexaynaponHas pedepatuBHas 0a3za JaHHBIX

10 YHCTOW U MPUKJIaHON MaTemaTtuke ZbDMATH http://zbmath.org/

9 MaTtepuaJIbHO-TEXHHYECKOE o0ecTedeHne TUCIUTIHHBI (MOLYJIs1)

MaTCpI/IaJ'IBHO-TCXHI/I‘-ICCKOC obecrneucHue JUCIUITIIIMHBI BKIIFOYACT:

Y4eOHble ayIUTOPUU JJsi TPOBEACHUS J1a0OpAaTOPHBIX 3aHATUH, TPYNIOBBIX U
WH/IMBUIYAIbHBIX KOHCYJIBTAIlM, TEKYIIEr0o KOHTPOJS U TPO-MEXKYTOYHOH aTTecTaluu
[Tepconanbubie KoMmbioTepsl ¢ makeroMm MS Office, Beixogom B MHTEpHET M ¢ m0oCTynoM B
AIIEKTPOHHYIO MH()OPMAIIMOHHO-00pa30BaTENbHYIO Cpelly YHUBepcuTeTa; KOoMIUIeKC TecTOBBIX
3aJaHui IS TPOBeIeHHs pyOeKHOTO U TPOMEXKYTOUHOTO KOHTPOJIS

[Momemennss anms  caMoCTOSITENbHOW — paboTel  oOywarommxcsi:  [lepcoHanbHBIC
kommeioTepsl ¢ makerom MS Office, Beixogom B MHTEpHET M € JOCTYNIOM B 3JEKTPOHHYIO
nH(pOPMAITMOHHO-00Pa30BATENBHYIO CPEAY YHUBEPCUTETA

[Tomemienust Ui XpaHeHUs M HPOPUIAKTHYECKOTO OOCITYXHBaHHUA Y4eOHOTO
obopynoBanus Illkadbr nmus XpaHeHHs y4eOHO-METOIWYECKOW JOKYMEHTAIMH, Y4eOHOTO
000pyoBaHUs 1 yueOHO-HATTISAHBIX TTOCOOHIA



MpunoxkeHue 1
[IpumepHBIe TEMBI 1a00PATOPHBIX PAOOT

1.Pabota B cpeme TurboDelphi: Cosnaiite npoekt. 3amomuure Gopmy mo obpasiry. Popma coaepkut: 3
komronenta TPanel, 10 xommomenroB TLabel, 6 xomnonent TEdit, 2 xmonku TBitBtn. Bcem
KOMITOHCHTAM JIaTh 3HauyWMble MMeHa. Hampumep, metka «BBeaute mapametp a» umeet ums (Name)
«edit_a». Y merok «Ommbka nanueix» U «Kopheit Her» cBoiictBy Visible npucBouts 3Hauenue False
(manen»  Object Inspecter). CoctaBuTh TporpamMmy Ui  BBIYHCICHHS 3HAYCHHS  (DYHKIHH:

VX2 —5x+6

- )
Xsinx JUIS 33/ITAHHOTO X C YY4ETOM 00IaCTH OIpeIeeH s

Y =

7 kv B

Beenre NapaveTpa

BBaMTe NapameTp B

BoemuTe NapaMeTp ¢

BLIHMENNTE DHCKPAMIHEHT D=d"2-4ac

o=

PellsHIe YpaBHEHNS

KopHem HeT

2. PeanusyiiTe aJrOpUTM MHTEPHOJSILHMOHHOTO MHOrouieHna Jlarpamxka cpencrsamu C++ B cpene MS
Visual Studio 2013 Professiona



MpunoxkeHue 2

Kon nnnukaropa

HNHaukaTop AOCTHXEHUS
KOMIIETEHIIN U

O1ieHOYHBIC cpeactaa

Konun COACPIKAHNE KOMIIETCHIINN

OIIK-2.1: [Ipon3BoauT HayYHBIE
HCCIIeIOBaHUS AJIS
COBEPILICHCTBOBAHUS U
pea3ay HOBBIX
MaTeMaTHIeCKUX
METOJOB PEIICHUS
NPUKJIAIHBIX 33134

MAacCCHBBEI.

3aIlluCAMMU.

cemunap:

Bonpocu! k 3auemy 3 cemecmp
1.OcHoBHBIE pUeMsbl paboThI ¢ rpadukoit B Maple

2.KakoBbI OCHOBHBIE YIPABIISIOIINE CTPYKTYPBI SI3bIKa
nporpammupoBanus Maple?

3. Kak cozmarorcst iporieaypsl 1 pyukima B Maple

4.Kaxk cosnarorcs oubanorexku B Maple

5.0cHOBHBIE MTpHEMBI paboThI ¢ rpadukoit

6.0OxapaxkTepusyiTe JOTHIECKU 1 CUMBOJIbHBIN THUITHI TaHHBIX.

7.CTpyKTypUpOBaHHbIE THIIBI NaHHBIX. OTHOMEPHBIE U JBYMEPHBIC

8.CTpyKTypHupOBaHHBIE TUIBI JaHHBIX. CTPOKH M MHOKECTBA.

9.CTpyKTypHUpOBaHHBIE TUIIBI JaHHBIX. 3anucH. OnepaTtop Haj

ITpumepnsie npakmuueckue 3a0anus 01 3auema u 60nRpocwl, 1

1.Bvidenume smanul pewenus 3a0aqu, onpedenume u 000CHylme
aghexmusnwili cnocob pewieHus:

Buiuucnume snauenue gynkyuu:

20e al — nepewiii norodcumensvuwlil snemenm maccuea a(10), bl —
nepevili ompuyamenvuviil dnemenm maccuga b(12). Haxooxcoenue
nepeo2o NOOANCUMENLHO20 UL OMPUYAMENLHO20 dNEMEHMA MACCUBA
0p2aHU306aMmb C UCHOIL308AHUEM DYHKYUU. SHAUEHUS INeMEHMOE
MAccuBo8 Noy4eHsl Cy4aiuHbim 00pazom.. Beoo x ¢ krasuamypeoi.

OIIK-2.2: OneHuBaeT pe3yabTaThl

HOBBIX HaY4HBIX
pa3paboTok 1o
COBOKYITHOCTH
METOJI0JOTHIECKIX
MPU3HAKOB ISl BBIOOpa
OIITUMAJIBHBIX peH_IeHI/Iﬁ
MPpUKJIaJHBIX 3aJ1a4

Bonpocul k 3auemy 1 cemecmp

Ionsatue anroputma. IToaxonsl K ONpEAENeHHUIO aNTOpUTMA.
CgoiictBa asroputma. CriocoOb! 3aIKCH aIropuTMa.

[Monstue amropurma. Ilonatme wucnomnutens. Cucrema
KOMAaH/{ HCIIOJTHUTEIS.

[Tonsarue Benuuunbl. Tunel BenuunH. [IpricBanBanne BeITU4MH.
CoBMECTUMOCTB 110 NIPUCBAUBAHUIO.

Ilonatne o0 CTPYKTYpHOM IporpaMMmupoBaHuu. J[lpyrue
Hnapagurmbl MPOTrpaMMUPOBAHMUSL: CpaBHUTENbHAs
XapaKTepUCTHUKA.

S3pikM  mporpaMMHpOBaHUS.  ANTOPUTMUYECKHE  SI3BIKH
(andasut, cunTakcuc, cemanruka). CrnocoObl oOmnHMcCaHHs
CHHTaKCHCa (s13BIK METaINHIBUCTHYECKUX dopmy,
CHHTaKCHYIECKHE THArPaMMBl).




6. Cucrema nporpammuposanust Delphi.

7. CrpyKTypa IporpaMMBL, 3JIEMEHTHI s3bIKa (andasut). [lorsaTie
THUIIA TaHHBIX.

8. Omepanmu (apudmernueckme, JOTHYECKHE) Ha  THIAX.
Cranpaptaeie GyHKIUH. BeipaxeHus.

9. [Ilpomemypsl KOHCONBHOTO BBOJAa U BBHIBOAA, YIPABICHHUE
BBOJIOM-BbIBOZOM. Omneparop npucBanBaHusi. COBMECTUMOCTb
IO TIPUCBAUBAHUIO.

10. VYcnosHsblii onepatop. OnepaTop MHOXKECTBEHHOTO BETBIICHHS
(BBIOOpA).

11. Huxasl B Delphi: ¢ npexycnoBuem, ¢ nocrycioBueM. CBs3b ¢
JPYTHUMH LUKJIAMH.

12. Hukis B Delphi: ¢ napamerpoM. CBs3b € IpyrUMHU HUKIAMH.

13. CtpykTypupOBaHHBIC THUNHI NaHHBIX. JIMHEHHBIE MAaCCHBEI.
[Ipumeps! 3aaau.

14. CrpykTypupOBaHHBIC THUIBl JaHHBIX. [IByMEpHbIE MacCCHBBI.
[Ipumeps! 3aaau.

15. CoprtupoBka mMaccuBoB. MeTon BbIOOpa. J[BOMYHBIN MOWCK B
MacCHBe.

16. CoptupoBka MaccuBoB. MeTon1 oOMeHa.

17. CoptupoBka MaccuBOB. MeTO/ BCTaBOK.

18. IMoamporpammbl B Delphi. OcHoBHBIE cIlOCOOBI TMEpeaadu
napaMeTpoB B MOJNPOrPaMMYy, UX CPaBHEHHE.

19. Tloamporpammsl B Delphi. O6nacts BugumocTs. JIokaabHbIC U
rio0akHbIE HICHTH()UKATOPHL.

20. TIpouemypsr. OpraHuzamus u BeI30B. [Ipumepsl.

21. ®yskumu. OpraHu3anys U BeI30B. [IpumMeps!.

22. TIpoctsie Tumsl gaHHBIX B Delphi.

23. CtpyKTypHpOBaHHBIE TUIBI JaHHBIX. CTPOKOBBIH THUI JaHHBIX
B Delphi: ocHOBHBIE MPOTIEAYPH U (PYHKIIUH, TPUMEPEIL.

TIpumepnsie memsl K cemMunapam u 3a0aHuil 1a60pamopubvlx pabom

1.0Onucars npouenypy TrimLeftC(S, C), ynansromryio B cTpoke S
HavalbHBIC CUMBOJIBL, coBragatonrye ¢ cumosnoM C. Ctpoka S
SIBJIICTCSI BXOHBIM M BBIXOJHBIM mapamerpoM. Jlan cumBoi C u msth
ctpok. Mcnone3yst npoueaypy TrimLeftC, npeoGpaszosats qaHHbIE
CTPOKH.

2. Maremaruueckuii naketr Maple. Berauciauth onpeaenures
4eTBEPTOTO MOPSIAKA MATPHUIIBL: TyTEM MOHIKEHUS TIOPSIKa
(mpeaBapuTEeIHHO MOJIYYHB MAKCUMAITLHOE KOJTMYECTBO HYJIEH B CTPOKE
WM CTOJIOIE); MyTEeM MPUBEACHUS OTPEIEITUTENS K TPEYTOJIbHOMY
BUTY.

8 72 0

-8 2 4
10

3 7 2 -2

OIIK-2.3:

CucremMaTu3upyer u
0000111aeT OIBIT [T
obocHOBaHUs BEIOOpa
OINITUMAJIBHOTO
PCLICHHUS PUKIIATHBIX
3amaq

Bormpockr k 3auery 2 cemectp

1. Oramer paboter ¢ mporpammoir Ha C++. TectupoBaHme u O
nporpamMMmbl. MHTerpupoBaHHass cpena IMpOTrpaMMHPOBAHHUS
CrpykTypa nporpammsl Ha si3bike C++.

2. Omnementsl s3pika C++. CranpaptHble TUIBI si3bIka. Onepanus
Ilepemennsie.

3. Brolpaxenns. [IpaBuia  Bblunmcnenust  BolpaxkeHui. Orme
apupmeTnueckne, Jormdeckue. CTaHTapTHBIE MaTeMaTH
¢yukuu. [Ipuoputet onepanui.

4., OcobenHoctn onepanuu mpucBamBanus B C++. HnHKpem




10.
11.
12.
13.
14.
15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

[TpumepHbIe TeMbI Ta00PATOPHBIX PAbOT:

1.Peanm3amus BEIYHUCICHUS paHTa MaTpPHUIBI MeToZoM ["aycca
2.ITocTpoeHue HHTEPTIOIAIIMOHHOTO MHOTOWIeHa Jlarpanxka
3.HamumuTe Koj - HalTH cyMMy AP CIIyIaifHOTO NEBSITH3HAYHOTO

ypcia. SI3b1k nmporpaMMupOBaHud 110 BI)IGOpy

4. Hanwucath porpaMMy reHEpHPYIOIIETo CITyYaiHbIe IeCTU3HATHBIN
quCIIa J0 TeX Mop, MoKa He HaljeTcs ""cuacTimBoe” YUCIo, Y KOTOPOTO

nekpemeHT. Ornepariys IBHOroO peoOpa3oBaHMs TUIIOB.
Anroputmsl nuHeitHOTO THAa. OmnepaTopsl BBOjAa-BeIBojA. ['eH
CIIy4aiHbIX YUCEJL.

ANTOpUTMBI C BETBJICHHUEM. Y CIIOBHBIE BbIpaXKeHUs. MHCTpYK
(momHass w HemomHas  Qopma). Bioxennsie  if-mHCTp
Koucrpykuus if-else-if.

Anroputmbl ¢ BeTBieHHMeM. MHcTpykmus switch.  Biosx
uHCTpyKuuu switch. [Ipumepsl B peaibHBIX 3a1a4ax.
Wnerpykuuns nepexoxaa goto. IIpumeps! npumenenus. Orpanuy
npuMeHeHnd. COBpEeMEHHBIH MOAXO0J K HCIOJIb30BAHUIO HWHCTY
goto.
AnropuT™bl 1MKIMYeckoro tuna. L{ukn ¢ QuKCHpOBaHHBIM ¢
nosropenui for. Ilapamerp nwmkma. WuHcrpykumm break, co
Bbeckoneunslii uki. [Ipumepsl UCIIONIB30BAHKS LIUKIIOB.

Hukn ¢ mpermycinoBueM while. YmpasneHue BBITIOTHEHHEM
[Tpumeps! HCTIONTB30BAaHMS [IUKIIA. 3alUKINBanue. MHCTpyKuus |
I[ukn ¢ mocrtycnoBueMm do. VYmpaBieHHE BBITOJHEHUEM
[Tpumeps! ncnons30Banus. 3aMKIBaHue. MHCTpyKIms break.
BosMoxxHocTH  cTaHmapTHOH OumOnmoTrexm conio.h.  Ympa
9KPaHOM B TEKCTOBOM PEXUMe. YIIpaBiIeHHE ABUKEHHEM 00BeK]
CTpyKTypUpOBaHHbIE  THIBI  JaHHBIX: OJHOMEpHbIE  Ma
Cosnanue ¥ 3anojHeHne MaccuBa uH(opmaiuei. Joctym K 37
MaccuBa. OCHOBHBIE OIEpaluy C OAHOMEPHBIM MacCCHBOM.
PazniuHbIe anropuTMBI COPTUPOBOK OJHOMEPHOTO MAaCCHUBA.
Buner moncka sneMeHTa B OJHOMEPHOM MAacCHBE: JIHMHEH!
OMHAPHEBIIA TTOUCK.
Vxazarenmn. Ommcanme ykaszatems. Onepanmy  Haj  yKasa
VYkazatenb ¥ OmHOMEpHBI MaccuB. JlOCTym K 3JIEMEHTaM M
yepes yKa3aTelb.

Oynknun. Hasnauenwe ¢ynkuuit. [Ipororwm, ommcanwe u
¢bynkuuu. IlpaBuna neifctBus oOnacteid  BuAMMOCTH QY
[TapameTpsl, IepeiaBacMbIe 110 3HAYCHHUIO U 110 CCHIIKE.
Vkazarenu u ¢ynkuuu. [lepenadya (QyHKIUM CIOXKHBIX Hapam
[Monyuenne w3 GyHKIMM pe3yibTaToB ee paboThl. Ykaszare]
pe3ynbTat paboThI.

CTpyKTypUpOBaHHbIE THIIbI JaHHBIX: JABYMEpHbIe MaccuBbl. Co
W 3aroJIHeHne MaccuBa MH(opmanmen. JJocTym K 3JIEMEHTY M3
OCHOBHBIE OIIEpalUH C IBYMEPHBIM MacCHBOM.
Crpoku. CraHmapTHBIE KOMaHIBI 00padoTku cTpok. OOpaboTKH
1 TeKcToB. KoMaH 16l BBOJIa-BBIBOJIA CTPOK.

Crpykrypsl. Co3maHme W 3allOIHEHME  MaccuBa  CT
nHpopmanue. JJoctyn k moisiM cTpykTypbl. OCHOBHBIE OTIEp
MacCHBOM CTPYKTyp. CTpYKTypHI U yKa3aTelu.

I'papuxa. Bo3moxkHOCTH cTaHmapTHOH OuOMHOTEKM  grap
ANTOPUTMBI TOCTPOCHUS TPaPHUECKUX N300paKEeHUH.

[Tonstue m HazHadyeHue ¢ainoB. OTKpeITHE (aiiia, YTCHUE U
nHpopManuu B ¢aiin, 3akpeiThe (aiiina, mpoBepKa JOCTIDKEHHS
¢aiina.

JluHaMU4ecKuii MaccuB, ero Ha3Ha4YeHHe, MCIOJIb30BaHUE, cpal
co craTniyeckuM MaccuBoM. Co3JaHue AWHAMHUYECKOTO Mac(
pabora ¢ HuUM. JlocTyII K 3JIeMEeHTY INHAMHYECKOTO MacCHBa.
JluHamMu4eckue CTPyKTypbl AaHHBIX. CBS3HBIE CHUCKM W HX
[TocTpoeHne OAHOCBSA3ZHOTO CITHCKA, T1€9aTh CIHCKA,.

OCHOBHBIE ONEpAIH C OJHOCBS3HBIM CIIMCKOM: TOHWCK 3JIEM
CIHICKe, yJalleHne 1 100aBICHHE 3JIEMEHTA B CIHCOK.




cyMMa MepBoi Tporku nugp OyaeT paBHa CyMMe BTOPOM TPOUKH;

OIIK-5.1

HpI/IMeH}IGT OCHOBHBIC
AJITOPUTMBI K pCHICHUTO
MPUKJIIAIHBIX ITPpOrpaMm

HpI/IMepHLIe MPaKTUICCKUC 3aJaHu JJId 3a4€Ta U BOIIPOCHI,:

1.Beienure 3Tamnsl pemieHus 3a/1a4d, OMpeIeTuTe 1 000CHYHTe
3¢ G eKTUBHBIHN crIOCO0 peleHus

BoruncnanTs 3HaUeHUE QYHKINU:

rme al — TepBBI MOJMOXUTENBHBIN »7MeMeHT MaccuBa a(10)
NEepBBI  OTpHULATENbHBIN dyieMeHT MaccuBa b(12). Haxo
MEPBOTO TIOJIOKHUTEIFHOTO WM OTPUIATELHOTO JJIEMEHTa M
OpraHn3oBaTb € HMCIOJIB30BAHUEM (byHKI_[I/II/I. 3HayeHust diey
MacCHBOB II0JIy4eHBI ClTy4aliHbIM 00pa3oM.. BBOA X ¢ Ki1aBuatyp

OIIK-5.2

Ucnonb3yer cucrteMbl
MIPOrpaMMUPOBAHUS
JUTst pa3paboTKu
KOMITBIOTEPHBIX
pOTpaMM

10.

11.

12.

13.

14,

15.

16.

17.

18.

IIpumepHBIe BOIPOCHI K 3a4ETy

Oransl paboTel ¢ mporpammoit Ha C++. TectupoBaHue U 0
mporpamMMbl. VHTerpupoBaHHas cpega NPOTrpaMMHUPOBAHUS
CrpykTypa nporpammsl Ha si3bike C++.

OnemeHTsl A3blka C++. CTanmapTHble TUIBI si3blka. Onepanus
[lepemennsle.

Breipaxxenus.  [lpaBuna  BblumcieHuss  BblpaxkeHuil.  Omne
apudpmernyeckne, Jorndeckue. CTaHZApTHBICE MaTeMaTH
¢ysaknuu. [Iproputer omepanuii.

OcobenHoctn omepanun npucBanBanus B C++. HHkpem
nekpeMeHT. Onepanus sBHOTO IpeoOpa3oBaHus TUIIOB.
AnroputMmsl nuHeitHOTO THma. OmnepaTopsl BBOAA-BeIBOAA. ['eH
CIIy4aiHbIX YHUCEIL

ANTOPUTMBI C BETBIECHHEM. YCIOBHBIE BbIpakeHUs. VHCTpyK
(momHass w HemomHas  Qopma). Bioxkenneie  if-mHCTp
Kouctpykuust if-else-if.

AnroputMmbl ¢ BeTBieHHeM. MHcrpykmus switch.  Biox
nHCTpyKnuu switch. [Ipumeps! B peaibHBIX 3a1adax.
Wucerpyknns nepexonaa goto. ITpumeps! npumenenus. Orpanuy
npuMmeHeHnH. COBpEeMEHHBIH IOIX0J K HCIOJIb30BAHUIO WHCTY
goto.
ANTOpUTMBI IUKIMYEeCKOro Tuma. LUK ¢ (UKCHPOBAHHBIM ¢
nosropennii for. Ilapamerp uwmkma. WHctpykimu break, co
beckoneunslii uki. [Ipumepsl UCIIOJIB30BAHUS LIUKIIOB.

Hukn ¢ mpexycinoBuem while. YmpaBneHwue BBITONTHEHHEM
[Tpumeps! ncnoap30BaHMS UKIA. 3anUKINBaHUEe. HCTPYKIwS |
Iukn ¢ mocrycnoBueMm do. VYmpaieHHe BBIOJHEHUEM
[Tpumeps! ncnonp3oBanmst. 3anukianBanue. MHcTpykims break.
BosmoxxHnoctn  craHpgaptHol  OmOimoTteku conio.h.  Ympa
9KPaHOM B TEKCTOBOM PEXHMeE. YIIpaBJIeHHE IBHKEHHEM 00BEK]
CTpyKTypHUpOBaHHbIE  THINBl  JaHHBIX:  OJHOMEpHbIE  Ma
Coznanue u 3amoHeHne MaccuBa uHopmanmen. JJocTym K 31¢
MaccuBa. OCHOBHBIE OTIEpally C OTHOMEPHBIM MaCCHBOM.
PazmigHbIe anTOpUTMBI COPTHPOBOK OTHOMEPHOTO MACCHBA.
Bunsl momcka 3ieMeHTa B OJHOMEPHOM MACCHBE: JIMHEHE
OMHAPHBIN MOUCK.
Vkazatenu. Omnwucanne ykasarens. Onepanmuu Haja — yKasd
VYka3zaTenp U OAHOMEpHBIH MaccuB. J[ocTynm K 3JI€MEHTaM M
4yepe3 yKazaTelb.

Oynkunu. Hasznauenwe ¢ynkumid. Ilpororun, onmcanune u
¢bynkiun. IlpaBuna neiictBus obOnacteld BHUAMMOCTH QY
IMapameTpsl, mepenaBacMble 10 3HAYEHUIO U 110 CCBLIKE.
Vxazarenu u ¢ynkuuu. [lepenada (QyHKIUM CIIOXKHBIX Hapam
[Toydyenne w3 QyHKIUM pe3yabTaTOB ee paboThl. YKasare]
pe3yybTaT paboThI.




19.

20. Crpoxu. CtaHmapTHbIE KOMaHIBI 00pabOTKH CTpoK. OO6paboTKH
1 TekcToB. KoMaH/BI BBOIA-BEIBOJA CTPOK.

21. Crpykryper. Co3manme W 3aloHEHHE  MacCHBa  CT
nHpopmanmeit. Jloctyn k moxsiM CTpykTypel. OCHOBHEIE OTIIEp
MacCUBOM CTPYKTYp. CTPYKTYpBI ¥ yKa3aTelu.

22. I'padhuka. Bo3MOXHOCTM CTaHAApTHOH OHOJNMOTEKH  graf]
ANTOpUTMBI OCTPOEHHS TPAQUIECKUX H300paKEeHHUH.

23. Ilonsatne u HazHaueHue ¢aiioB. OTKpbITHE (aiina, YTeHUE U
nndopmanun B daiitn, 3akpeiTre (aiina, TpoBepKa JOCTHKEHHS
¢aiina.

24. ]luHaMHUYeCKHH MacCHB, €ro Ha3HadeHHe, WCIOJIh30BaHUE, cpa
€O cTaTH4ecKkuM MaccuBoM. Co3paHHMe AWHAMHYECKOTO Mac(
paboTta ¢ HUM. JIOCTyII K 3JIEeMEHTY TMHAMUYECKOTO MacCHBa.

25. JluHaMu4eckue CTPYKTYpbl JHaHHBIX. CBS3HBIE CHHCKH WU HX
[TocTpoeHHe OTHOCBA3HOTO CIUCKA, NIeYaTh CIUCKA,.

26. OCHOBHBIC ONEPALMH C OJHOCBA3HBIM CIHCKOM: IOHCK 3JIEM

ITpuMepHbIe TeMBI Ta00PATOPHBIX PadOT:

1.Peanu3zanius BEIUMCIICHHS paHTa MaTpUIlbl MeToaoM ["aycca
2.ITocTpoeHue HHTEPIOIAIMOHHOTO MHOTOWIeHa Jlarpanxka
3.Hanmmure kox - HallTH CyMMy IUQp CIyY4aiiHOTO IEBATH3IHAYHOTO

yrcna. SI3pIK IporpaMMHUpPOBaHUS IO BEIOOPY

4.Hammcats nporpaMMy reHEpUPYIOLIETo CIIydaifHble MECTH3HAYHBIN Ul
TeX MOp, NOKa He Hailmercss "cyacTiumBoe" 4MCIO, Y KOTOPOro cymma I
Tpoiiku nu¢p OyaeT paBHA CyMME BTOPOH TPOHKH;

CTpyKTypUpOBaHHBIE TUIIBI JaHHBIX: AByMepHble MaccuBbl. Co
W 3alloJTHEHHWE MaccuBa WH(popMarmei. J[ocTynm K 3eMEeHTy Mq
OCHOBHBIE OIIEpPALUH C IBYMEPHBIM MacCHBOM.

CITUCKE, YAAJICHUC U JI00aBJICHUE 3JICMEHTA B CITUCOK.

OIIK-5.3

PaspabatsiBacT
KOMIIBIOTEPHbIC
MPOrPaMMBl,
MPUTO/THBIE IS
MPaKTHYECKOTO
MPUMEHEHHUS

[TpumepHbIe BONPOCHI K 3a4eTy
1.0cHoBHbIE ipreMbl paboTs ¢ rpadukoii B Maple

2.KaKkoBbI OCHOBHBIE YIIPABJISIOIINE CTPYKTYPHI SI3bIKa
nporpammupoBanust Maple?

3. Kak co3narorcs npoueayps! u GpyHkiuu B Maple

4 Kak cozmarotcs 6ubmiorexu B Maple

5.0cHOBHBIE ITpHUEMbI paboThI ¢ rpadukoit

6.0xapakTepu3yHTe JOrUUECKUI U CUMBOJIBHBINA TUIIBI JAHHBIX.

7.CprKTypI/Ip0BaHHI:IC THIIbI JaHHBIX. O,HHOMCpHLIC " ABYMCPHBIC
MAacCCHBBEI.

8.CprKTypI/Ip0BaHHI:IC THIIbI JaHHBIX. CTpOKI/I U MHOKCCTBA.

9.CTpyKTypHpOBaHHBIE TUIIBI TaHHBIX. 3anucu. Omneparop Haf
3aTICSIMH.

[TpumepHBIE TEMBI K CEMHUHApaM U 33aHuil 1a00paTOPHBIX paboT

1.Omucate npoueaypy TrimLeftC(S, C), ynanstouryto B cTpoke S
HavallbHBIe CUMBOJIBL, coBragatonue ¢ cumosom C. Ctpoka S
SIBISIETCS] BXOJHBIM M BBIXOAHBIM mapamerpoM. lan cumBoi C u msith
ctpok. Mcnonesys npoueaypy TrimLeftC, mpeoGpaszosars qaHHBIE
CTPOKH.

2. Maremarnueckuii maketr Maple. BeucanTs onpeaennrens




4eTBEPTOTO MOPSIIKA MATPHUIIBL: TyTEM ITOHMKEHHSI TOPSIKa
(mpeaBapHUTENBHO TTOTyYHB MAaKCUMaIIbHOE KOJIMYECTBO HYJIEH B CTPOKE
WU CTONIOIIE); IyTEM MPHUBEICHUS ONPENEIUTEINS K TPEYTOIbHOMY

BUTLY.
8 7 2
-8 2 4 3
5 10 1
3 7 2 -2

0) Ilopsinox npoBeeHUsI MPOMEKYTOYHOI aTTeCTAUM, MIOKA3ATEJH M KPUTEPHH OLleHUBAHMSA:

Arttectanus no gucuuiuinHe «lIpaktnkym Ha OBM)» BKIIIOYaeT OTBETHl HA TEOPETHUECKUE BOMPOCH U
BBINIOJIHCHWE IPAKTHUECKUX 3aJaHUH, BBIABISIOIIMX CTENEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIHH,
POBOAMTCS B (popMe 3aueTa U 3a4eTa C OLEHKOM.

Iloka3zaTenu v KpUTEPUH OLICHUBAHUS 3a4€Ta C OLIEHKOM:

— Ha OLEHKy «oTinu4Ho» (5 OamnoB) — oOy4aromuiics JEeMOHCTPHPYET BBICOKHH YpOBEHB
c(hOpMHUPOBaHHOCTH KOMIIETEHIIHA, BCECTOPOHHEE, CHCTEMaTHYeCKOe W TIyOOKoe 3HaHHe y4eOHOro
MaTepuaia, CBOOOAHO BBITIOJHACT MPAKTUYECKUE 3a/laHHs, CBOOOJAHO ONEPUPYET 3HAHUSIMH, YMEHHSIMH,
NPUMEHSET X B CUTYalHsIX OBBIILICHHOHN CI0XHOCTH.

— Ha OIEHKYy «xopomo» (4 Oamwia) — 0OydYaroOUIUiCcs JAEMOHCTPUPYET CPEIHHH  YpPOBCHB
c(OPMHUPOBAHHOCTH KOMIICTCHIIMH: OCHOBHBIC 3HAHWS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYUTCIIbHBIC OHH/I6KI/I, HETOYHOCTH, 3aTPYAHCHUA IPHU aHAJIUTUYCCKUX OICpaAlUAX, IIEPEHOCE 3HAHUN
W YMCHUH Ha HOBbIC, HECTAHAPTHBIC CUTYAIlHH.

— Ha OLICHKY «YyJIOBIETBOPHUTENLHOY» (3 Oamna) — oOydaromuiics JeMOHCTPUPYET MOPOTOBBIH YPOBEHb
C(OPMHUPOBAHHOCTH KOMIICTEHIIMI: B XOJ€ KOHTPOJBHBIX MEPONPHUITHH JOIYyCKAIOTCS OIINOKH,
MMPOABJIACTCA OTCYTCTBUE OTACJIBHBIX SHHHHfI, YMCHI/II\/'I, HaBBIKOB, 06yqa}0m1/11‘/'1c5{ HUCIIBIThIBACT
SHAYUTCIIbHBIC 3aTPYAHCHHA IIPU ONCPUPOBAHUHN 3HAHUAMU W YMCHUSAMU IIPHU UX NEPEHOCEC Ha HOBLIC
CHUTYaIHH.

— Ha OLEHKy «He 3auteHo» (1 Oami) — oOywaromuiics He MOXKET IOKa3aTh 3HAHUS Ha YPOBHE
BOCIIPDOM3BEICHUSI U OOBACHEHMs HH(POpMALMK, HE MOXKET II0Ka3aTh WHTEJUIEKTYalbHbIE HaBBIKU
pelIeHus MPoCThIX 3aad.

ITokazarenu u KpUTEpHUHU OLICHUBAHWA 3a4CTa:
— OIICHKA «3a4YTCHO» CTABUTCA IIpU Ha60pe ydamumces OoT 3 a0 5 OammoB

— Ha OIIEHKY «HE 3aureHo» (1-2 Oamma) — oOydaromuics HE MOXKET IT0Ka3aTh 3HAHWS Ha ypOBHE
BOCTIPOM3BEACHUA W OOBICHEHUsS WH(HOpPMAIMKM, HE MOXET II0Ka3aTh WHTEIUICKTYaJIbHBIE HAaBBIKU
pe€UICHUA IMPOCTHIX 3a1a4




